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(54) SEMICONDUCTOR UGHT-EMnTING DEVICE AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor light-emitting device and 
a method for manufacturing the same wherein the device is made thin by 
employing an LED chip whose thickness is reduced by either rendering a substrate 
for laminating a semiconductor considerably thin or designing the chip as not using 
any substrate. 

SOLUTION: This device comprises an emission element chip 30 which has a 
lamination of semiconductor layers 3, 4 and 5 to form an emission layer and the 
emission element chip 30 is so formed as to have a thickness of not larger than 50 
^m along the direction of lamination of the semiconductor layers. In the case 
where a chip-type light-emitting device is manufactured, the device is constituted 
of an insulating substrate 31 which is provided with terminal electrodes 32 and 33 
at both ends thereof, the emission element chip 30 which is mounted on the 
insulating substrate 31 with one of electrodes (an n-side electrode 9) formed 
thereon being electrically connected to one terminal electrode 32, a wire 34 for 
electrically connecting the other electrode (a p-side electrode 8) on the emission 
element chip 30 to the other terminal electrode 33, and a resin package 35 for 
covering the emission element chip 30. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor light emitting device whose semi-conductor layer is the semi-conductor light emitting device which has 
the light emitting device chip by which a laminating is carried out that a luminous layer should be formed and whose thickness of the 
direction where the laminating of said semi-conductor layer of said light emitting device chip is carried out is 50 micrometers or less. 
[Claim 2] The semi-conductor light emitting device according to claim 1 which consists of the insulating substrate by which a terminal 
electrode is prepared in both ends, the light emitting device chip for which one electrode is electrically connected with one side of said 
terminal electrode while mounting on this insulating substrate, a connecting means which connects electrically the electrode of another 
side of this light emitting device chip with another side of said terminal electrode, and a resin package which covers the perimeter of 
said light emitting device chip. 

[Claim 3] The semi-conductor light emitting device by which the front-face side of the semi-conductor layer by which a laminating is 
carried out that a luminous layer should be formed on a metal substrate is stuck by electroconductive glue, and it connects with this 
semi-conductor layer electrically, and comes to prepare an electrode metal in the semi-conductor layer side of this said semi- 
conductor layer side stuck by which a laminating is carried out, and the opposite side. 

[Claim 4] The semi-conductor light emitting device according to claim 3 which said semi-conductor layer by which a laminating is 
carried out becomes from a CHITSU-ized gallium system compound semiconductor. 

[Claim 5] (a) On a wafer-like substrate, carry out the laminating of the semi-conductor layer that a luminous layer should be formed, 
and form the semi-conductor laminating section, (b) A support substrate is stuck after forming an electrode in the front-face side of 
this semi-conductor laminating section, (c) Grind the substrate with which said semi-conductor laminating section was prepared from a 
rearH'ace side, and cutting separation is carried out from the (d) wafer at each light emitting device chip, (e) Process of the semi- 
conductor light emitting device characterized by removing said support substrate after mounting by turning down the field where this 
light emitting device chip was ground, and making wirebonding the electrode by the side of the front face of said semi-conductor 
laminating section which carried out (f) exposure. 

[Claim 6] It sticks with electroconductive glue so that a metal plate may be used for said support substrate and it may connect with the 
1st electric conduction form semi-conductor layer of said semi-conductor laminating section electrically at the (b) process in an 
approach according to claim 5. (e) Process of the semi-conductor light emitting device which connects electrically the 2nd electric 
conduction form semi-conductor layer and external electrode terminal of the semi-conductor laminating section which turns this 
support substrate side down at - (f) process, mounts said light emitting device chip, and is exposed by said ground substrate or this 
polish. 



[Translation done.] 



1/1 ^— V 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejue?u=http%3A%2F%2Fwvvw4.ipdl.ncipi.... 2006/04/24 



JPJ 0-270761. A [DETAILED DESCRIPTION] 



1/4 /<— i? 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to thin shape-ization of the semi-conductor light emitting device chip with which the 
laminating of the semi-conductor layer is carried out that a luminous layer should be formed. In more detail, a semi-conductor layer 
makes very thin thickness of the direction by which a laminating is carried out, and is related with the semi-conductor light emitting 
device of the super-thin shape in the high brightness which fully secured luminescence area, and its process. 
[0002] 

[Description of the Prior Art] Conventionally, as the light emitting device chip (henceforth an LED chip) of a semi-conductor light 
emitting device is shown in drawing 6 (a), on the GaP substrate 1 1 of n form, epitaxial growth of the GaP layer 12 of p form is carried 
out, pn junction is formed, and the thing of the structure where the n lateral electrode 14 is formed at the rear-face side of the p lateral 
electrode 13 and a substrate is used for the front-face side of the semi-conductor layer by which the laminating was carried out. 
[0003] Moreover, for example like the semi-conductor light emitting device of a blue system, the thing of the structure where the 
laminating of the CHITSU-ized gallium system compound semiconductor layer is carried out on the insulating substrate which consists 
of sapphire etc. is formed by forming both the p lateral electrode 28 and the n lateral electrode 29 in the front-face side, as the 
schematic diagram of an example of the LED chip is shown in drawing 6 (b). The thing of this structure for example, on wafei^like silicon 
on sapphire 21 For example, the n form layer 23 to which epitaxial growth of the GaN of n form was carried out (cladding layer). The 
barrier layer 24 which bandgap energy becomes from the ingredient which becomes smaller than that of a cladding layer, for example, an 
InGaN system (ratio of In and Ga is the same the following which means that it may change variously) compound semiconductor. The 
laminating of the p form layer (cladding layer) 25 which consists of GaN of p form is carried out, and it connects with the p form layer 25 
of the front face electrically. The p lateral electrode 28 The LED chip is formed by connecting with the n form layer 23 which a part of 
semi-conductor layer by which the laminating was carried out was etched, and was exposed electrically, and forming the n lateral 
electrode 29. 

[0004] About 260 micrometers of these LED chips are formed in the thickness of about 300 micrometers on all sides, for example, and 
by the thing of the structure shown in drawing 6 (b), they are four way types about 360 micrometers, and are formed in the thickness of 
about 100 micrometers what is shown in drawing 6 (a), for example. And the light emitting device of a chip mold is formed by mounting 
these LED chips 30 so that one terminal electrode 32 of an insulating substrate 31 and one electrode with which the temninal electrodes 
32 and 33 were formed in both ends may be connected electrically, as shown in drawing 7 . and wirebonding of the electrode 13 of 
another side of the LED chip 30 being carried out to the other-end child electrode 33 by the gold streak 34, and covering it with the 
resin package 35 etc. 
[0005] 

[Problem(s) to be Solved by the Invention] In recent years, with development and a miniaturization of a portable telephone. PHS, etc. of 
a pocket device, the request of a miniaturization of electronic parts increases further, in the chip mold light emitting device, especially, a 
thin thing is required and the thing about 0.5mm or less is demanded for the whole thickness. However, as mentioned above, if the 
conventional LED chip has about 100-300 micrometers of the thickness and the tooth space for the thickness of an insulating substrate 
and wirebonding. the thickness of a resin package, etc. are taken into consideration, unless the thickness of an LED chip is set to about 
at least 0.1mm or less, it cannot set the whole thickness to about 0.5mm or less. 

[0006] Moreover, when the LED chip with which a conductive semi-conductor is used as a substrate like GaAs has many which absorb 
the light which emits light by the luminous layer and its thickness of a substrate is thick, the light which progressed to the substrate 
side among the light which emits light by the luminous layer and is emitted on all sides is almost absorbed, and it becomes useless, and 
has the problem that luminous efficiency falls. 

[0007] Furthermore, on an insulating substrate as shown in above-mentioned drawing 6 (b), with the LED chip by which a laminating Is 
carried out. a semi-conductor layer cannot prepare one electrode, but must connect both electrodes to the rear-face side of an LED 
chip by wirebonding. Therefore, while becoming the hindrance of a miniaturization, it is also the cause of the increase of a man day of an 
assembly. 

[0008] On the other hand, while a semi-conductor layer can chip-ize on an insulating substrate with the LED chip by which a laminating 
is carried out using cleavability, the semiconductor device which removes the substrate for sticking the conductive substrate which 
consists of a semi-conductor on the front face of the semi-conductor layer by which the laminating was carried out so that wirebonding 
of both electrodes might not be carried out and an electrode could be taken out from both sides of an LED chip, and carrying out the 
laminating of the semi-conductor layer, and its process are indicated by JP,9-8403 A- However, after preparing the metal which can 
take ohmic contact also to the semi-conductor substrate it not only prepares the metal which takes ohmic contact, but stuck on the 
front face of the semi-conductor layer by which a laminating is carried out by the approach of sticking a semi-conductor substrate, 
while having to stick, an electrode must be further prepared in the field of the opposite side of the stuck semi-conductor substrate. In 
order to obtain this ohmic contact, while adhering the metal suitable for a semi-conductor substrate, annealing treatment must be 
carried out, and there is a problem that a man day increases very much. 

[0009] By having been made in order to solve such a problem, making very thin the substrate which carries out the laminating of the 
semi-conductor, or losing, this invention makes thickness of an LED chip thin, and aims at offering the approach of manufacturing the 
semi-conductor light emitting device and it which were thin-shape-ized. 

[0010] Also in the semi-conductor light emitting device which carries out the laminating of the semi-conductor layer on an insulating 
substrate, and does not obtain a colander, other purposes of this invention are to offer the semi-conductor light emitting device which 
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has the LED chip of the structure which can form it easily by the small man day. and its process while being able to take out an 
electrode from vertical both sides of an LED chip, respectively. 
[001 1] 

[Means for Solving the Problem] It has the light emrtting device chip with which the laminating of the semi-conductor layer is carried 
out that the semi-conductor light emitting device by this invention should form a luminous layer, and the thickness of the direction 
where the laminating of said semi-conductor layer of this light emitting device chip is carried out is formed in 50 micrometers or less. 
[0012] After carrying out the laminating of the semi-conductor layer and sticking a support substrate on a substrate at that front-face 
side so that It may mention later in order to form this thin LED chip for example, a substrate is ground and it is made thin, or it loses, 
and after mounting an LED chip, it is obtained by removing a support substrate. When an LED chip becomes thin, while a thin semi- 
conductor light emitting device Is obtained as a whole, a substrate can become thin and the absorptlon-of-llght loss by the substrate 
can be decreased to minimum. 

[0013] The insulating substrate by which a terminal electrode is prepared in both ends, and the light emitting device chip for which one 
electrode is electrically connected with one side of said terminal electrode while mounting on this insulating substrate. When it 
constitutes from a connecting means which connects electrically the electrode of another side of this light emitting device chip with 
another side of said terminal electrode, and a resin package which covers the perimeter of said light emitting device chip and thickness 
uses a thing 50 micrometers or less for said light emitting device chip* a thin chip mold light emitting device is obtained. A connecting 
means means the means which can connect electrically [ the direct connection by bonding with a wire, a bump, electroconductive glue, 
etc. ] here. 

[0014] If the front-face side of the semi-conductor layer by which a laminating is carried out that a luminous layer should be formed on 
a metal substrate is stuck by electroconductive glue, it connects with this semi-conductor layer electrically and the electrode metal is 
prepared in the semi-conductor layer side of this said semi-conductor layer side stuck by which a laminating is carried out, and the 
opposite side A metal substrate can be used as an electrode which is one side as it is, even if the substrate at the time of carrying out 
the laminating of the semi-conductor layer is an insulating substrate, an electrode is prepared in the semi-conductor layer exposed by 
all removing the substrate, and an electrode can be taken out from both sides of an LED chip, respectively. The front-face side of a 
semi-conductor layer means the exposure side of the semi-conductor layer by which a laminating is carried out later here. 
[0015] If said semi-conductor layer by which a laminating is carried out consists of a CHITSU-lzed gallium system compound 
semiconductor, especially since a CHITSU-lzed gallium system compound semiconductor can obtain the LED chip which can take out 
both sides to an electrode In the semi-conductor light emitting device of the blue system which cannot take out an electrode from both 
sides easily since the laminating of the semi-conductor layer is carried out on silicon on sapphire in many cases by the easy production 
process, it is desirable. 

[0016] A CHITSU-ized gallium system compound semiconductor is III here. The compound of Ga of a group element, and N of V group 
element, or III in of others [ Ga / a part of / of a group element], such as aluminum and In, The semi-conductor which consists of a 
compound which a part of N of the thing permuted by the group element and/or V group element permuted by other V group elements, 
such as P and As, is said. 

[0017] On a (a) wafeMike substrate, the process of the semi-conductor light emitting device of this invention carries out the laminating 
of the semi-conductor layer that a luminous layer should be formed, and forms the semi-conductor laminating section, (b) A support 
substrate is stuck after forming an electrode in the frontH'ace side of this semi-conductor laminating section, (c) Grind the substrate 
with which said semi-conductor laminating section was prepared from a rear-face side, and cutting separation is carried out from the (d) 
wafer at each light emitting device chip, (e) After mounting by turning down the field where this light emitting device chip was ground, 
said support substrate is removed and wirebonding is made the electrode by the side of the front face of said semi-conductor 
laminating section which carried out (f) exposure. According to this approach, an LED chip with the above-mentioned thin thickness can 
be obtained easily. 

[0018] It sticks with electroconductive glue so that a metal plate may be used for said support substrate and it may connect with the 
1st electric conduction form semi-conductor layer of said semi-conductor laminating section electrically at the aforementioned (b) 
process. Turn this support substrate side down at the - (f) process (aforementioned [ e ]), and sard light emitting device chip is 
mounted. By connecting with the 2nd electric conduction form semi-conductor layer of the semi-conductor laminating section exposed 
by said ground substrate or this polish electrically, and carrying out wirebonding. the LED chip which can take out an electrode from 
both sides can be obtained easily. 

[0019] The 1st electric conduction form and the 2nd electric conduction form mean that p form or n form of another side is the 2nd 
electric conduction form here, when either polar n form of a semi-conductor and p form are made into the 1st electric conduction form. 
[0020] 

[Embodiment of the Invention] Next, the semi-conductor light emitting device of this invention is explained, referring to a drawing. The 
cross section of 1 operation gestalt of the semi-conductor light emitting device of this invention and flat-surface explanatory view using 
the LED chip with which the laminating of the CHITSU-ized gallium system compound semiconductor suitable for luminescence of a blue 
system was carried out to drawing 1 , and the cross-section explanatory view of the LED chip are shown. 

[0021] The semi-conductor light emitting device of this invention has the description in the LED chip 30 of the semi-conductor light 
emitting device which mounts an LED chip and is formed being formed very thinly, as the explanatory view of a chip mold light emitting 
device is shown in drawing 1 (a) - (b). As this LED chip 30 shown to drawing 1 (c) in a cross-section explanatory view, a substrate 1 is 
made thin and thickness T from the rear face of a substrate 1 to the top face of p lateral electrode Is formed very thinly with 50 
micrometers or less. Although the minimum of this thickness T Is so desirable that It Is small, if there are about 2-3 micrometers of 
thickness of the semi-conductor layer by which a laminating is carried out and about 1-2 micrometers in the current diffusion layer 
which is not illustrated, thickness of the p lateral electrode 8. etc. are taken into consideration, about 3-5 micrometers is required at 
least. 

[0022] Although the basic structure of a chip mold light emitting device is the same as the conventional structure The LED chip 30 is 
mounted on one terminal electrode 32 of the insulating substrate 31 which consists of ceramics with which the terminal electrodes 32 
and 33 were formed in both ends. The n lateral electrode 9 of the LED chip 30 The 1st terminal electrode 32, Wirebonding according 
[ the p lateral electrode 8 ] to the gold streak 34 as a connecting means etc. respectively with the 2nd terminal electrode 33 is made, 
and it is formed by covering the perimeter with the resin package 35. Since, as for the chip mold light emitting device of this invention, 
the LED chip 30 is formed very thinly with about 50 micrometers or less as mentioned above, the thickness from the rear face of an 
insulating substrate 31 to the top face of the resin package 35 is also formed very thinly with 0.5m or less. 

[0023] The p lateral electrode 8 be electrically connect through the current diffusion layer which the semi-conductor laminating section 
10 in which thickness form a luminous layer in the front face of the substrate 1 which consist of sapphire (aluminum2 03 single crystal) 
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which be about 10-50 micrometers as a cross section explanatory view be show in drawing 1 (c) be form, and the LED chip 30 do not 
illustrate In the p form layer 5 by the side of the front face. Moreover, the n lateral electrode 9 is formed so that it may connect with 
the n form layer 3 which a part of semi-conductor laminating section 10 is removed, and is exposed electrically. The semi-conductor 
laminating section 10 is the GaN and/or AIGaN system (it means that the ratio of aluminum and Ga may change variously) of n form 
used as the low-temperature buffer layer which consists of GaN, and a cladding layer. The ingredient with which the n form layer 3 and 
bandgap energy which consist of a laminated structure of the same compound semiconductor below become smaller than that of a 
cladding layer, For example, the p form layer (cladding layer) 5 which consists of the barrier layer 4 which consists of an InGaN system 
compound semiconductor and an AIGaN system compound semiconductor layer of p form, and/or a GaN layer is constituted by carrying 
out a laminating one by one on a substrate 1, respectively. 

[0024] In order to manufacture this LED chip 30, as shown in drawing 2 R> 2 (a) On the silicon on sapphire 1 of the shape of a wafer 
whose thickness is about 100-300 micrometers, by for example, the organic metal chemical-vapor-deposition method (MOCVD law) 
Reactant gas and required dopant gas are introduced, about 1-5 micrometers is grown epitaxially in the n form layer 3, and about 0.2-1 
micrometer grows epitaxially about 0.05-0.3 micrometers and the p form layer 5 in a barrier layer 4. respectively. Then, when 
establishing a current diffusion layer, it alloys by carrying out the laminating of nickel and the Au with vacuum deposition etc., 
respectively, and carrying out a sinter, and forms in the thickness of about 2-100nm. 

[0025] Subsequently, the p lateral electrode 8 which carries out the laminating of Ti and the Au and consists of a laminated structure of 
both metals so that prepare the resist film in a front face, a part of semi-conductor layer in which carried out patterning and the 
laminating was carried out by reactive ion etching by chlorine gas etc. may be removed as shown in drawing 2 (b), the n form layer 3 
may be exposed, for example, it may connect with the p form layer 5 electrically by the lift-off method is formed. Moreover, the n lateral 
electrode 9 which consists of an alloy layer of both metals is formed by carrying out the laminating of Ti and the aluminum, respectively, 
and carrying out a sinter by the lift-off method, similariy, so that it may connect with the n form layer 3 electrically. 
[0026] Next, as shown in drawing 2 (c), the adhesives 37, such as a wax which becomes the side in which the n lateral electrode 9 and 
the p lateral electrode 8 were formed from a ****** low etc. at low temperature, are applied, and the support substrate 36 with which 
thickness consists of a wafer-like aluminum plate by about 100-300 micrometers is stuck. As a support substrate 36, even If it is not an 
aluminum plate, they have a mechanical strength in a wafer condition, and if insulating substrates, such as other metal plates, an epoxy 
resin plate, and ceramics, etc. are ingredients easy later to carry out cutting separation at a chip, they are good anything. However, 
when making the support substrate mentioned later remain and using it as one electrode, it is desirable that use a metal plate and 
adhesives also use electroconductive glue (in this case, n lateral electrode is prepared in n form layer which removes a substrate 1 and 
is exposed). Bond strength is obtained to some extent and adhesives can remove easily after that, and they are good anything. [ of 
others in case such a conductive ingredient is required ] Moreover, the approach of removing just considers selective etching as a 
semi-conductor layer also by the approach by chemical treatments, such as an etching reagent. 

[0027] Then, the support substrate 36 side is stuck on a wrapping plate with a wax etc., a silicon-on-sapphire side is shown to spite a 
grinder, a wrapping plate is rotated, and silicon on sapphire 1 is ground. In the place where the thickness of silicon on sapphire 1 became 
thin at about 10-50 micrometers, polish Is stopped, it removes from a wrapping plate, and cutting separation is carried out at each chip. 
Subsequently, by pasting up with adhesives, mounting the chip by which cutting separation was carried out on the insulating substrate 
31 for chip mold light emitting devices, so that silicon on sapphire 1 may become a rear face, and dipping it in a molten bath etc. after 
that, as shown in drawing 1 (a) - (b), a wax is melted and a support substrate is removed. Consequently, the LED chip 30 of a super-thin 
shape mounted on the insulating substrate 31 etc. is obtained.. 

[0028] [ in the middle of the handling which forms an LED chip according to this invention ] It is held by support substrates, such as 
substrates, such as sapphire which carries out the laminating of the semi-conductor layer, or an aluminum plate. Since a support 
substrate is removed after a wafer process is advanced, cutting separation is carried out at each chip and a chip is mounted on the 
condition of the purpose of use. maintaining a temporary mechanical strength. The LED chip of a super^thin shape is obtained without 
damaging by the production process or making the semi-conductor layer which contributes to luminescence produce a crack etc. 
[0029] In the above-mentioned example, although a part of silicon on sapphire was made to remain, like silicon on sapphire, in the case 
of an electric insulating substrate, the part of the substrate may all be removed and the n form layer 3 may be exposed. In that case, 
the electrode metal with which ohmic contact is obtained is prepared in the front face of the exposed semi-conductor layer, for 
example, while is shown in drawing 1 . and if an LED chip is mounted with electroconductive glue on the terminal electrode 32, the n 
form layer 3 will be directly connected with the 1st terminal electrode 32 electrically. Therefore, what is necessary is to etch a part of 
semi-conductor laminating section 10 by which the laminating was carried out, not to expose the n form layer 3. and to form only the p 
lateral electrode 8, as shown in drawing 1 (c). Therefore, while the production process of the LED chip 30 is also simplified, it can make 
an assembly there is also little wirebonding after mounting the LED chip 30. and easy. In this case, since the electrode prepared in the 
front face of the exposed semi-conductor layer is prepared in the state of the wafer from which silicon on sapphire etc. was removed, it 
can be performed at the same process as the semi-conductor light emitting device which carries out the laminating of the semi- 
conductor layer to the usual conducth/e semi-conductor substrate. 

[0030] Moreover, the semi-conductor light emitting device which uses the LED chip of a super-thin shape of this invention mounts an 
LED chip not only at the above-mentioned chip mold light emitting device but at the tip of a lead, and can use it similariy in the light 
emitting device of the ramp type covered with a dome-like resin package, and the light emitting device directly mounted on the circuit 
board etc. as a short ramp-type light emitting device or a thin light emitting device. 

[0031] Moreover, although the electrical installation of each electrode of the LED chip 30 and each terminal electrodes 32 and 33 of an 
insulating substrate 31 is made by wirebonding in the example shown in drawing 1 In making the light in which the substrate of the LED 
chip 30 emits light like the above-mentioned silicon on sapphire or a GaP substrate penetrate It can connect directly electrically by the 
connecting means of the bump 38 who consists of a pewter, silver, etc. as shown in drawing 3 . or electroconductive glue, and light can 
be taken out from the rear-face side of the substrate of the LED chip 30. In order to obtain a light emitting device as shown in drawing 
3 , after sticking and chip-izing the support substrate 36 as mentioned above, the support substrate and the opposite side of the LED 
chip 30 are adsorbed by an adsorption collet etc., it is immersed in a molten bath etc., and adhesives are melted, and after removing a 
support substrate, it is obtained by mounting and soldering on the bump on an insulating substrate 31 etc. Since the need for 
wirebonding is lost with such structure, it can thin-shape-ize further. In addition, in drawing 3 . the same sign is given to the same part 
as drawing 1 . Moreover, this structure is not limited to the light emitting device which consists of a CHITSU-ized gallium system 
compound semiconductor. That is, if the ingredient which lessens the absorption of light in the substrate, and/or what has thin 
thickness are used for the substrate of an LED chip, it can consider as a very thin semi-conductor light emitting device by making LED 
chips, such as GaP and GaAs, Into the structure which takes out two electrodes from one side, without carrying out wirebonding. 
[0032] Furthermore, although it is the double heterojunction structure where a barrier layer 4 is pinched in the n form layer 3 and the p 
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form layer 5, in the example shown in drawing 1 . n form layer and p form layer are the same also at the semi-conductor light emitting 
device of the pn junction structure joined directly. Moreover, the ingredient of the semi-conductor layer by which a laminating is carried 
out is also an example, and is not limited to the ingredient. Furthermore, in the above-mentioned example, although it was the example 
by which the laminating of the semi-conductor layer was carried out on the substrate of insulation, such as silicon on sapphire, when 
the laminating of the semi-conductor layer is carried out on an insulating substrate, it does not restrict. Namely, as the example by 
which the laminating of the p form GaP layer 12 was carried out to drawing 4 on the n form GaP substrate 11, the p lateral electrode 13 
was formed and the GaP substrate 1 1 was made thin is shown Also in the semi-conductor light emitting device by which the laminating 
of the semi-conductor layer is carried out on conductive substrates, such as GaP and a GaAs substrate Thin semi-conductor light 
emitting devices, such as green, yellow, red, and infrared rays, are obtained by sticking a support substrate similariy, grinding substrates, 
such as Gap and GaAs. making it thin, and removing a support substrate, after mounting by turning the polished surface down. In 
addition, after grinding the electrode by the side of a rear face, it is prepared in the whole surface by vapor-depositing an electrode 
metal to a polished surface in the state of a wafer 

[0033] The example shown in drawing 5 is an example made to remain as it is without removing the support substrate 36. That is. if a 
support substrate is also included in this case, it will not become the LED chip of a super-thin shape, but like the semi-conductor light 
emitting device of the above-mentioned blue system, even when the laminating of the semi-conductor layer is carried out on an 
insulating substrate, it can consider as the structure where the n lateral electrode 9 and the p lateral electrode 8 are taken out from 
both sides of an LED chip, respectively. 

[0034] After carrying out the laminating of the n form layer 3. a barrier layer 4, and the p form layer 5 to silicon-on-sapphire top 1 one 
by one and forming the semi-conductor laminating section 10 as shown in above-mentioned drawing 1 (c) in order to manufacture the 
LED chip of this structure, the metal membrane (not shown) which consists of a p form layer 5 and an alloy layer of nickel and Au which 
is easy to take ohmic contact is prepared in the whole surface. And the metal plate which consists of aluminum as a support substrate 
36 etc. with eiectroconductive glue (not shown), such as Ag paste, is stuck after that. Using the technique which grinds the silicon on 
sapphire of the after that above-mentioned, and is made thin, silicon on sapphire is ground and it removes completely. And patterning of 
the alloy layer of Ti and Au is prepared and carried out to the front face of the n form layer 3 exposed by removal of silicon on sapphire, 
and the n lateral electrode 9 is formed in it. Then, as shown to each chip by by carrying out cutting separation at drawing 5 , the support 
substrate 36 stuck on the p form layer 5 side can be used as the p lateral electrode 8, and the n lateral electrode 9 and the p lateral 
electrode 8 can be formed in both sides of an LED chip, respectively. In addition, since it is not necessary to make light able to 
penetrate, and light is not necessarily taken out from the front-face side of the semi-conductor layer by which the laminating was 
carried out in this case and it can consider as a direct electrode, diffusing a current for the metal membrane (not shown) which consists 
of an alloy layer of nickel and Au like the above-mentioned current diffusion layer, it can form thickly enough. 

[0035] Consequently, it sets to the semi-conductor light emitting device by which the laminating of the semi-conductor layer is carried 
out on the substrate of the conventional insulation. Although both n lateral electrode and p lateral electrode must be prepared in the 
front-face side of a substrate and both must be connected by wirebonding. by making it this structure p lateral electrode and n lateral 
electrode can be taken out from both sides of an LED chip, respectively, one electrode is electrically connected only by carrying out die 
bonding of the LED chip on a lead or a terminal electrode, and wirebonding requires only one side. And since metal substrates, such as 
aluminum, are used for the substrate to stick, unlike the conductive substrate which consists of a semi-conductor, a metal substrate 
can be used as an electrode as It is, and it is cheaply obtained by the very easy production process. That is, although it is necessary to 
take ohmic contact also to the opposite side of a semi-conductor substrate, and to prepare an electrode metal in it while obtaining 
ohmic contact with the semi-conductor substrate in the attachment side, to stick a conductive semi-conductor substrate, it is because 
what is necessary is just to stick the metal substrate 36 with eiectroconductive glue according to this invention. 

[0036] Moreover, since It is not necessary to prepare both electrodes in a luminescence side side by making it this structure, the cutoff 
area of the light by the electrode decreases, the amount of luminescence required of a small chip area is obtained, the number of the 
chip which can be taken from the wafer which is increases, and it contributes to a cost cut. Furthermore, since the electrode by the 
side of a rear face is prepared all over a chip, ohmic contact in a semi-conductor layer is easy to be acquired. That a dopant cannot 
enter fully easily, since resistance is strong, that an electrode metal is prepared in the whole surface contributes very greatly especially 
the CHITSU-ized gallium system compound semiconductor of p form to improvement in electrical characteristics. Although there are 
some which prepare a contact hole in a part of silicon on sapphire, and take one electrode from the rear^face side of a substrate 
conventionally, the structure where an electrode metal is moreover prepared all over p form layer has the advantage of raising sharply 
the effectiveness of diffusing a current, all over the CHITSU-ized gallium system compound semiconductor layer by this invention. 
[0037] 

[Effect of the Invention] According to this invention, since the LED chip is formed very thinly, the semi-conductor light emitting device 
of a super^in shape which matched the small and light demand of the latest electronic equipment is obtained. Consequently, the light 
source used for the switch carbon button of pocket devices, such as a portable telephone and PHS. etc. can be made very thin, and it 
contributes to small and light-ization of electronic equipment greatly. 

[0038] Furthermore, since the substrate of an LED chip is made very thin, even when the substrate consists of an ingredient which 
absorbs the light which emits light with an LED chip, the absorption of light decreases, it can use by reflection, the light which can be 
taken out outside comes out comparatively, and a certain external luminous efficiency of light which progressed to the substrate side 
improves. 

[0039] Furthermore, according to this invention, the LED chip which can take out n lateral electrode and p lateral electrode separately, 
respectively is obtained from both sides of a chip only by sticking a metal substrate on the front face of the semi-conductor layer by 
which the laminating was carried out directly also by the light emitting device which must carry out the laminating of the semi- 
conductor layer on an insulating substrate. Therefore, while it is not necessary to prepare the electrode in consideration of ohmic 
contact in both sides of a semi-conductor substrate like [ in the case of sticking a semi-conductor substrate ] and being cheaply 
obtained by the easy production process, also when assembling the obtained LED chip, wirebonding is one side, ends, and it becomes 
very easy like an erector and it contributes to a cost cut. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section and fiat-surface explanatory view of 1 operation gestalt of this Invention. [ of a semi-conductor light 
emitting device ] 

[Drawing 2] It is drawing showing the production process of the LED chip of drawing 1 . 

[Drawing 33 It Is the cross-section explanatory view showing the modification of the semi-conductor light emitting device of drawing 1 . 
[Drawing 4] It Is the strabism explanatory view of other examples of structure of the LED chip used for drawing 1 . 
[Drawing 5] It is the cross-section explanatory view of the LED chip of other operation gestalten of the semi-conductor light emitting 
device of this invention. 

[Drawing 6] It is the strabism explanatory view of an example of the conventional semi-conductor light emitting device. 
[Drawing 73 It is the cross-section explanatory view of the conventional chip mold light emitting device. 
[Description of Notations] 
1 Substrate 

3 N Form Layer 

4 Barrier Layer 

5 P Form Layer 

8 P Lateral Electrode 

9 N Lateral Electrode 

10 Semi-conductor Laminating Section 

30 LED Chip 

31 Insulating Substrate 

32 Terminal Electrode 

33 Terminal Electrode 

34 Gold Streak 

35 Resin Package 
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wmcom 1(c) t^$ixs J: a t::. -9-7 T rSS_h 



II 



Lx. •^yr-trx^^mmLx^^izm^t^. 
X. ■^yr^Tmm<om^:i,zj:'omiiiLtinmm3cr>m 
miz. tzttifT i tAuc^^^mt:^i>fx^-<i'~-y 

^m-ti':Ltt,zx'o.m5i,z^^tLhXo\,z. pmm5 
mi'Zfi&^-^tih^^mLss^pmm&stL. led 

^>y7'(7)mmi,Znm^9 t pffl!l1Efis8 t ^:-ttL-ztim 

m£ommmt^^yt^WiKiai-ti:>^fX'ii^\,^cr>x\ n i t 
mLm<r>i 0 izmiffi?:im^-t^*<ii>tft^m^^-t^& 

[00353 -e^OJSa, ^i^*^7)^tt^7)«^(::^#^^J 

^timm-^tih^m^^m^iz$5\,yxii. nmvMa 
XT/pmmm<^Mii^:miR<^mmmi>zmiix. m^t^-v 

D ^ •/ r * u - H t L < {iag^^&htc r-f^yT^y 

i^-Th f3iiX'--:^(^mmif'm%m^zw^^ti. v -^^f 

^ttS^tM'SrO. ±WM^^<r)^t.'^t Lxm 
■^•Ote^ffiCtJft 0:t- 5 -y n y rJ' ^' 

- = ^v-^ny^^ Y^b-^xmm^m^imh-s^^t^h 
[0036] tfz. z<r>-mm\,z-r^ :Lb\,zxr). 

^<tirO. •:iy^h-!^'0yizm4--th, S®ffl!l<55 

'yj^Jkit-^m^mi f-^n-v ht^^-i^izxKimK Sit 
m6fm^<oj^±iz4^mz±^<^-r^. -^yr 
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[0037] 

[ ^mcoiim ]:$:mmzxtiif, LEDi-yr-/3mmz 

[0038] ^hi,z, -LED^-y y'ip^ms.tm^ i^zm < 
-c§ . 9\-mzn 0 m^i^&^i'^x'Symm^XMmt/^ 

[0039]$ ^>C. :^¥(mizXtai. imii<7)mR± 

iz^mfi^m^mmL^iftiii^j:i^^^^m6m^X'i,. a 
m ^tLtz^miiim<^^mi,z^sm^imm9&m-ttt3f 
x\ •f-yyff^mmt^^rim^tpm^^^tL^tim 

^izM'Oiii-tZtti^X'^hl^ED^^yrtm^ixh. ^ 
co^ca^, ^^mimmi:9m-t^m^c^Xd iz. :^-i-y 

^^ij^^x<. fSm^fSatlStc J: b 

mz. %hixtzl.E,D'i'-yyi^SL!f^±Xh^'^h. V-f 

-^-.ifyx^ yyM-ux-^Pi-. m±jmmm\.zm^t,z 
[llffitfos*^iM3«] 

[114] ai(::fflC->^ilSLED^«yr<Ofl!j<om3afl»|c7) 

D ^ rffymrnm^mx-h h . 

[[16 ] «e*<?>^*^MSg^^^?5-fia|<^M«lttaHS-C* 

[07] - y rffi^3ia^i=^£OBrHgiBB0T-J>S . 
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